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1. Scope 

I.! This test method describes seven types of durometers 
A. B, C, p. DO, O and OO, and the procedure for 
determining indentation hardness of substances classified as 
rubber, cellular materials, elastomeric materials, thermo- 
plastic elastomers and some hard plastics. 

1.2 This test method is not applicable to the testing of 
fabrics. 

1.3 The values stated in SI units are to be regarded as 
standard. The values given in parentheses are for informa- 

lion only. 

1.4 This standard does not purport to address alt of the 
safety concerns, if any. associated with its use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 

D618 Practice for Conditioning Plastics and Electrical 

Insulating Materials for Testing- 
D785 Test Method for Rockwell Hardness of Plastics and 

Electrical Insulating Materials- 
D 1349 Practice for Rubber— Standard Temperatures For 

Testing-^ 

D4483 Practice for Determining Precision for Test 
Method Standards in the Rubber and Carbon Black 
Industries^ 

3. Summary of Test Method 

3,1 This test method permits hardness measurements 
based on either initial indentation or indentation after a 
specified period of lime, or both. 

Note I — Durometers with maximum reading pointers used to 
dcicrmme initial hardness values may yield lower hardness when the 
maximum pointer is used. 

^. Significance and Use 

4.1 This test method is based on the penetration of a 
specific type of indentor when forced into the material under 
specified conditions. The indentation hardness is inversely 
related to the penetration and is dependent on the elastic 
rnodulus and viscoelastic behavior of the material. The shape 
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of the indentor and the applied force influence the results 
obtained so there may be no simple relationship between the 
results obtained with one type of durometer and those 
obtained with another type of durometer or other instru- 
ments for measuring hardness. This test method is an 
empirical test intended primarily for control purposes. No 
simple relationship is known to exist between indentation 
hardness determined by this test method and any funda- 
mental property of the material tested. For specification 
purposes it is recommended that Test Method D 785 be used 
for hard material. 

Note 2<-Durometer scale comparison chart only. This is noi and 
cannot be used as a conversion reference. 



Type A 
TypeB 
TypeC 
TypeD 
Type DO 
Type O 



10 20 30 40 50 60 70 80 90 100 

10 20 30 40 SO 60 70 80 90 100 
10 20 30 40 50 60 70 80 90 100 

10 20 30 40 50 60 60 70 80 90 IW 
10 20 30 40 50 60 70 80 90 100 
10 20 30 40 50 60 70 80 90 100 



Type GO 10 20 30 40 50 60 70 80 90 100 

5. Apparatus 

5.1 Hardness measuring apparatus or durometer con- 
sisting of the following components: 

5.1.1 Presser Foot, with a hole having a diameter as 
specified in Fig. \{a\ \{bl or 1(c) with ii5 center at least 6 
mm (0.25 in.) from any edge of the foot. 

5.1.2 Indentor, formed from hardened steel rod and 
shaped in accordance with Fig. \(a), \{b\ or l(r) with full 
extension adjusuble between 2.46 to 2.54 mm (0.97 to 0 100 
in.). 

5.1.3 Indentor Extension Indicating Device (analog or 
electronic), having a scale reading from 0 to 100 with equal 
divisions throughout the range. The scale reading is an 
inverse function of the indentor extension. The device shall 
have a pointer that moves on the scale at a rate of one 
hardness point for each 0.025 mm (0.001 in.) of indentor 
movement. 

Note 3 — Type A Shore Durometers serial numbers I Uirough 
16 300 and 16 351 through 16 900 and Type AO Short Durometers 
numbers 1 through 8077 do nol meet the requirement of 2.46 lo 2.54 
mm (0.097 to 0. 100 in.) extension of the indentor at zero reading. These 
durometers will give readings which arc low by amounts ranging from 3 
units at 30 hardness to 1 unit at 90 hardness. 

5. 1 .4 Timing Device (optional), capable of being set to a 
desired elapsed time, signalling the operator or holding the 
hardness reading when the desired elapsed time has been 
reached. The timer should be automatically activated when 
the presser fool is in firm contact with the specimen being 
tested. 

5.1.5 Cfl//^rfl/^i/ 5/?r/>i^. for applying force to the indentor 
in accordance with Fig. I. 
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AT ZEIO , 
READING Tfr^* *i 

OJI : .001 
0.79 1 0.03 mm 

(a) Indentor for Type A and C Durometers 



-•Wf -J3.2/3.5mm 
* .OSOt.OOS 




AT Zf to 
tlADINC 



.004 1.00051. 
aiOOt.013 mml. 



{t>) Indentor lor Type B and D Ouromeiers 




X>97/A00 
3.6 t0.04mffi 

Ariii5 

tlACMNC 




^ jMMt.002t. 
1.19 9 0.05 mm t. 

{c) Indentor for Type DO, O. arKi OO Durometers 

Note — Spring Force Combinations: 

Force. N = 0.550 '-»• 0.075 H, 
. where • hardness readrng on Type A. B and O durometers. 

Force. N «= 0.4445 
where « hardness reading on Type C. D and DO durometers. 

Force. N = 0.203 + 0.00908 
where «= hardness reading on Type 00 durometers. 

FIG. 1 Dufometer, Indentor and Spring Force Combinations 

6. Test Specimen 

6.1 The lest specimen shall he at least 6 mm {0.25 in.) in 
thickness unless it is known that results equivalent to the 6 
mm values are obtained with a thinner specimen (see Note 
4). A specimen may be composed of plied pieces to obtain 
ihe necessary thickness, but determinations made on such 
specimens may not agree with those made on solid sp>eci- 
mcns because the surface faces between plies may not be in 
complete coniaci. The lateral dimensions of the specimen 
shall be sufllcient to permit measurements at least 12 mm 
(0.5 in.) from any edge unless it is known that identical 
results are obtained when measurements are made at lesser 
distance from an edge. The surfaces of the specimen shall be 
flat and parallel over a sufTicieni area to permit the presser 
foot to contact the specimen over an area having a radius of 



at least 6 mm (0.25 in.) from the indentor point. A suitable 
hardness determination cannot be made on a rounded, 
uneven, or rough surface. 

Note 4 — The minimum requiremeni for the thickness of the spec- 
imen is dependent on the cxieni of penetration of the indcnior into iht. 
specimen; that is. thinner specimens may be used for materials having 
hardness values at the upper end of the scale. The minimum distance 
from the edge al which measurements may be made likewise decreases 
as the hardness increases. For materials having hardness values above 5o 
Type D d urometer, the thickness of the specimen should be al least ;« 
mm (0. 12 in.) and measurements should not be made closer than 6 mm 
(0.25 in.) to any edge.' 

7. Calibration 

7.1 The duromeier spring shall be calibrated by sup- 
porting the durometer in a vertical position and applying a 
measurable force to the indentor tip (see Fig. 2). The device 
used to apply the force may be a dead weight or electronic 
load cell device capable of measuring applied force at 50 
of the calibration tolerance. Care should be taken to ensure 
that the force is applied vertically to the indentor tip, as side 
loads will cause errors in calibration. Spring calibration shall 
be verified on all duromeier al scale readings of 20. 30. 4(i. 
50, 60, 70, 80 and 90. The measured force (9.8 x mass in 
kilograms) shall be equivalent to the force calculated by the 
equation in Fig. 1 . The measured force for Type A. B and 
durometers shall be within ±0.08 N. For Type C. D and OO 
durometers it shall be within ±0.44 N. and for Type CM^ 
durometers it shall be within ±0.025 N. 

NOTF 5~~lnsirumcnts specifically designed for the calibration i*- 
durometers may be uf^ed."* 

7.2 Indentor extension and shape must be in accordance 
with 5.1.2. With the duromeier placed firmly on a fiji 
surface the indicator should read a number equal to the 
indentor extension measured in inches x 1000. within ±0..^ 
durometer r>oints. 

Note 6 — When j^erforming the procedure in 1.2 on lypc B and I> 
durometers care should be used not lo damage the indentor tip. 

7.3 Test blocks (rubber or spring type) provided for 
checking durometer operation are not to be relied upon as 
calibration standards. The calibration procedurics outlined in 
7. 1 and 7.2 are the only valid calibration methods. 

8. Conditioning 

8.1 Tests shall be made at 23 ± 2*C (73.4 ± 3.6T). For 
materials whose hardness depends on relative humidity, the 
specimen shall be conditioned in accordance with Procedure 
A of Practice D 6l8 and tested under the same condition.^. 

NtiTE 7— No conclusive evaluation has been made on durometers a; 
temperatures other than 2'S ± 2T (73.4 ± 3.6'F). Conditioninp ui 
temperatures other than the above may show changes in calibration 
Durometer use at lemperaiures other than the above should be decide*' 
locally (sec Practice D l.%49). 

9. Procedure 

9.1 Place the specimen on a hard, horizontal surfaci" 



* Zwick and Co.. Cnnirol F.quipmcni 75()j wiili serial nunit\T;> hinlu-r ihun ^ 
-O^Ol or the Shore DurtKalibraior. available from Shore InMrumcni ManuU 
luring Co.. KO Commercial Si.. Frccpon. N^' I have been found saiisfa^l*'*- 
for ttiis purpOK. 
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Hold the duromeier in a vertical position with the point of 

I, e indcnior at least 12 mm (0.5 in.) from any edge of the 
xptrcimen. unless it is known that .identical results are 
.ibtained when measurements are rriade wiih the indentor at 
J lesser distance. Apply the presser fool to the specimen as 
..ipidly as possible, without shock, keeping the fool parallel 

ihc surface of the specimen. Apply just sufTicient pressure 
obtain firm contact between presser fool and specimen. 

Soil 8 — Bctlcr rcpealabiliiy may be obtained by using a mass 
..nicTcd on ihc axis of the indenior. Recommended masses arc 1 kg for 
hpi- A. B and O duromclcrs. 5 kg for Type C. D and DO duromclcrs, 
nJ 400 g for Type OO duromclcrs. Duromctcr stands using ihc masses 
•Hive as a consiani load and a conirolled descent speed, without shock. 
XvHiucc maximum repca lability. 

9.2 For any material covered in I.I. after the presser foot 
N m firm contact with the specimen, the scale reading is to be 
:jken within I s or after any period of lime agreed upon 
\'iwecn supplier and user unless the duromeier has a 
:iijximum indicator, in which case the maximum reading is 
:jkcn. The hardness reading may progressively decrease with 
:ime delay. 

9.3 Make five measurements of hardness at different 
:Hisition5 on the specimen at least 6 mm (0.25 in.) apart and 
Jcicrminc the arithmetic mean. 

NitTi; 9 — The type of duromeier should be selccicd with the know}- 
.\lec lhai readings below 10 or above 90 are not considered reliable by 
•IK- manufaciurer. It is suggested thai readings in these ranges not be 
worded. 

10. Report 

10. 1 Report the following information: 

10. 1. 1 Hardness value obtained. 

10.1.2 Compleie ideniincaiion of the maicrial tested. 

10.1.3 Vulcanization date, 

10.1.4 Description of specimen, including thickness and 
number of pieces plied, if less than 6 mm (0.25 in.), 

10.1.5 Temperaiure of test if other than 23'C. 

10.1.6 Relative humidity when hardness of material is 
dependent on humidity. 

10.1.7 Type and serial number of duromeier. 

10.1.8 Indentation hardness lime interval at which 
\-ading was taken, and 

10.1.9 Date of test. 

NOTK tO— Readings may be rep<irtcd in ihc fomi: A/45/15 where A 
■"ihe type of duromeier. 45 the reading, and 15 the lime in seconds that 
he pressure foot is in firm contact wiih the specimen. Similarly. D/60/1 
ndicaies a reading of 60 on the Type D duromeier obtained either 
*«hin I s or from a maximum indicator. 

11. Precision and Bias-^ 

II. I These precision and bias statements have been pre- 
pared in accordance with Practice D4483. Refer to this 
Practice for terminology and other testing and statistical 
>oncepts. 

1II.2 The Type I precision for both Type A and D 
nieihods was determined from an inierlaboraior>' program 
»^ilh three materials of vaning hardness, with six partici- 
P*ning laboratories. Tests were conducted on two separate 
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TABLE 1 Type 1 Preclsion^Type A Duromeier Method 



Material 


Average 
Leve< 


Within Laboratories 


Between Laboratones 










Rf («)' 


1 


51.4 


0.646 


1.B3 


3.56 


1.56 


4.41 8.59 


2 


65.3 


0.878 


2.48 


3.81 


2.14 


6.06 9.27 


3 


6B.0 


0.433 


1.23 


1.80 


2.28 


6.45 9.49 


Pooled 


61.6 


0.677 


1.92 


3.11 


2.018 


5.72 9.28 



5^ - repeatability standard desriation, measurement units. 
* /- s= repeatability « 2.83 x Sr. measurement units, 
c (0 « repeatatjility. relative, (that is. in percent). 
°SR ' reproducibilily standard deviation, measurement units. 

ft = reproducibility = 2,83 x SR. measuremenl ur^ts. 
' (ft) = reproducibility, relative, (that is. in percent). 



TABLE 2 Type 1 Precision— Type D Ourometer Method 



Material 


Average 
Level 


Within Laboratories 


Between Laboratories 


Sr* 


r» 




Sfto 


ftf (ft)' 


1 


42.6 


0.316 


0.894 


2.10 


282 


7.9B 18.7 


2 


54.5 


0.791 


2.24 


4.11 


3.54 


100 18.4 


3 


82.3 


1.01 


2.86 


3.47 


3.&4 


10.0 12.2 


Pooled 


59.8 


0.762 


2.16 


3.61 


3.32 


9.40 15.7 



^ Sr ^ repeatat)ility star>dard deviation, measuremenl unHs. 

» f « repeatability - 2.83 x Sr. measurement units. 

^ {r) > repeatability, retative. (that is. in percent). 

° SR ^ reproducibility standard deviation, measurement uniis. 

^ ft » repfoducitjility - 2.83 x Sft, measurement units. 

' (ft) = reprodudtsility. relative, (that is. in percent). 

days in each laborator>' for both A and D testing programs. 
All materials were supplied from a single source. 

1 1.3 A test result for hardness (both A and D) was the 
median of five individual hardness readings on each day in 
each laboralor>'. 

1 1 .4 Table 1 shows the precision results for Type A 
method. Table 2 gives the precision results for Type D 
method. 

11.5 The precision results in this precision and bias 
section give an estimate of the precision of this lest method 
with the materials (rubbers) used in the particular 
interlaboraton- program as described above. The precision 
parameters should not be used for acceptance or rejection 
testing, or both, of any group of materials without documen- 
tation thai they are applicable to those particular materials 
and the specific testing protocols that include this lest 
method. 

1 1 .6 Precision — The precision of this test method may be 
expressed in the formal of the following siaiemenis which 
use as appropriate value r. R. (r) or (/?), thai is. that value to 
be used in decisions about test results (obtained with the lest 
method). The appropriate value is that value of r or R 
associated with a mean level in Tables I and 2 closest to the 
mean level under consideration (at any given time, for any 
given material) in routine testing operations. 

1 1.6. 1 Rcpcaiabiliiy — The repeatability, r. of this test 
method has been established as the appropriate value tabu- 
lated in Tables 1 and 2. Two single test results, obtained 
under normal test method procedures, that differ by more 
than this jabulaled r (for any given level) must be considered 
as derived from difTerent or nonidentical sample popula- 
tions. 

1 1.6.2 Rcproducibittty — The reproducibilily. R, of this 
test method has been established as the appropriate value 
tabulated in Tables I and 2. Two single test results obtained 
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FIG. 2 Apparatus lor Calibration of Durometer Spring 



in two different laboratories, under normal test method 
procedures, that differ by more than the tabulated R (for any 
given level) must be considered to have come from different 
or nonidentical sample populations. 

11.6.3 Repeatability and reproducibility expressed as a 
percentage of the mean level, (r) and (/?), have equivalent 
application statements as above for r and R, For the (r) and 
(R) statements, the difference in the two single test results is 
expressed as a percenuge of the arithmetic mean of the two 



test results. 

1 1.7 B/fl5— In test method terminology, bias is the differ- 
ence between an average test value and the reference (or true) 
test property value. Reference values do not exist for this tcsi 
method since the value (of the test property) is exclusively 
defined by this test method. Bias, therefore, cannot be 
determined. , 

12. Keywords 

12.1 durometer hardness 



The American Society for Testing and Materials takes no position respecting fhe vahdity ot any patent rigntsBSsenedm connecuon 
withanVZnmentionJct in tnis Z^Sard. Users of this standard are expressty advised that determination of the .audrty ot any such 
patent rights, and the risk ol infringement ot such rights, are entirely their o%w responstbiiny. 

This standard is sut>iect to revision at any time ty the responsible technical committee and must ^'^^^^ ^^^^^^^ 
If not revised either reapproved or withdrawn. Your comments are invHed enher tor revision of this standard or tor addatonal standards 
l^s^^tJaMri^to ASTM Headquarters Your comments will receive careful consideration at a meeting of the responsible 
J^S.^ co^ wS?ci y^^^ you feel that your comments have not received a fair hearing you should maKe your 
t known to the ASTM Committee on Standards. 1916 flace St.. Philadelphia. PA 19103 



406 



